The combination of berberine and irradiation enhances anti-cancer effects via activation of p38 MAPK pathway and ROS generation in human hepatoma cells.
Berberine, an isoquinoline plant alkaloid, has been known to generate a wide variety of biochemical and pharmacological effects. In order to elucidate the molecular mechanism for the berberine-induced enhancement of radio-sensitization, the human hepatoma HepG2 cells were treated with berberine combined with irradiation. The anti-tumor effect of gamma radiation was found to be significantly enhanced by berberine. The evidences of apoptosis, such as apoptotic DNA fragmentation and annexin V staining, were observed in the cells treated with the combination of berberine and irradiation. Additionally, the levels of reactive oxygen species (ROS) and nitric oxide (NO) were apparently elevated in the combination system. The activations of p38, Bax, and caspase-3 were also detected in the irradiated cells pretreated with berberine. The productions of ROS and annexin V staining in the cells treated with the combination of berberine and irradiation were significantly inhibited by the specific inhibitor of p38 MAPK, SB203580. The cell death induced by berberine alone or the combination of berberine and irradiation was suppressed by the anti-oxidant, N-acetyl cysteine (NAC). Taken together, the present results clearly indicate that the combination of berberine and gamma-radiation enhance the anti-cancer effects through the p38 MAPK pathway and ROS generation.